X-ray Observations of the Outskirts of the Nearest Non-Cool Core Cluster:
the Antlia Cluster
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Introduction: Suzaku X-ray observations have revealed hot gas properties of a number of clusters of galaxies out to their virial radii (R200),
allowing us to explore regions that was not possible in the past. We present results of our Suzaku mosaic observations of the nearest non-cool core
cluster, the Antlia Cluster (D = 39 Mpc), out to its degree-scale virial radius (R200 = 1 Mpc = 88 arcmin) in the East direction. Together with Chandra
and XMM-Newton observations, we are able to reduce the systematic uncertainty caused by background point sources. We compare our results to:
1) a similarly nearby system but with a cool core, the Virgo Cluster (Urban et al. 2011, MNRAS, 414, 201; D = 16 Mpc), which has a similar virial
temperature and radius as the Antlia Cluster, 2) the universal pressure profile (Arnaud et al. 2010, A&A, 517, 92), and 3) the entropy profile
predicted with self-similar model (Tozzi & Norman 2001, ApJ, 546, 63). Our results (see below) suggest that the outskirts of this non-cool core are
similar to those of the cool cores. More observations with (regular) non-cool cores are needed to test if this is general.
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Smoothed mosaic Suzaku images in the soft (0.62 keV; upper) and hard (27 keV: lower)
bands from the Antlia Cluster center (cross on the soft image) out beyond its virial radius (white
dashed arcs; R200 = 1 Mpc = 88 arcmin) to the East direction. Points sources or compact bright
regions (circles in the hard image) were detected with Chandra or XMM observations and have
been removed in the data analysis. The spectral extraction regions are shown in the hard band
image as pie sections. Beyond about 0.4R200, the X-ray emission is in fact dominated by the
Galactic X-ray emission in the soft band and unresolved cosmic X-ray background in the hard
band. We determine the hot gas properties via spectral modeling (results given below).
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Left: Spectrally fitted temperature profile of the
Antlia Cluster. Virgo’s profile normalized to
Antlia’s R200 (vertical dotted) is shown in light blue.
Both are declining in the outer region, typical for
relaxed clusters. The fluctuations in Virgo are due
to substructures.
Right: Upper- Antlia’s density profile in the outskirts
(power law index 1.5+0.4
-0.1 ) is marginally steeper than
Virgo’s (1.2±0.1). Middle- Pressure profile follows
the universal profile. Bottom- Entropy profile is
shallower than the self-similar model near R200,
suggesting clumping or non-equilibrium effects.
Note: the outermost data point is probably biased, which
is common in deprojection.

counts s-1 cm-2 arcmin-2
Preliminary results!
90% confidence error bars

R200

